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Studies on the Dyeing of Silk (Part IV) 
一一 Oyeingof Tin Weighted Silk Fiber by Acid Oyes-一ー














































1. MetanII Yellow (C.1. AcId YeJlow 36) 
2. Solar Rubine extra (C.1. Acid Red 14) 
3. Acid Orange n (C.1. AcId Orange 7) 
4. Acid Fast Red 3B (C.1. Acid Red 35) 
5. Kayanol M illing Red PG (C.1. Acid Red 85) 
6. AlizarIne Cyanine Green G (C.1. Acid Green 25) 
7. AcId Violet 5BN (C.1. Acid Violet 17) 
8. CoomassIe BrilJ. Blue G (C.I.Acid Blue 90) 
9. Palatine Fast Blue BN (C.I. Acid Blue 161) 
10. Neolan Black WA (C.1. Acid Blac k 52) 















































染料:1 % (o.w.f.) 
※続酸ソーダ:20% (o.w.f.) 
※※酢酸:2 % (o.w.f.) 
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すような反応が推定される。。- 0- 0 
'1 'i '; ONa 
Fibroin-O-Sn-O一・-・-O-Sn-O-P(
d-d-OH 
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染料j農度 :1 % (o.w.f) 












































⑩: Palatine Fast Blue BN 
~ : Acid Viofet 5BN ・:Kayanol Milling Red PG 
浴比:1 : 40 
染色温度:85'C 
染色時間:60分間




撃についてみると， Palatine Fast Blue BNおよび
Neolane Black W Aなどのいわゆる均染性の良好な 1
: 1 ~含金属{クロム}厳性染科の染箸住地帯< ， lr-





























Solar Rubine 。% 3.60 4.63 38.5% 1.% 
extra 40.6 3.60 6.55 79.2 0.9 
Urange s 
。 3.57 4.60 21. 9 1.0 
自量 40.6 3.57 6.59 99.5 O. 7 
Acid Violet 5BN 
。 3.66 4.60 24. 7 0.8 
40.6 3.66 6.53 22.0 1.0 
性 AJizarine Cyanine 。 3.59 4.62 10.1 1.2 
Green G 40.6 3.59 6.49 99.5 1.1 
Kayanol Milling 。 3.67 4.62 1.1 1.0 
染 Red PG 40.6 3.67 6.78 43.6 1.3 
Palatine Fast 。 4.10 4.59 18.1 1.1 
Blue BN 40.6 4.10 6.81 64.1 0.9 
浴 。 3.58 4.57 6.9 0.9 Neolan Black W A 
40.6 3.58 6.66 18.3 1.2 
lrgalan Red 2BL 
。 3.62 4.69 1.7 0.9 
40.6 3.62 6.57 11.6 1.1 



















0.5% 3.68 6.75 90.5% 0.4% 
Orange I 1.0 3.7.0 6.82 97.6 0.6 2.5 3.70 6.97 97.4 0.5 
5.0 3.76 7.00 99.1 0.5 
0.5 3.91 7.13 42.8 0.5 
Kayanol Milling Red PG 1.0 3.99 7.12 50.6 
O. 7 
2.5 4.03 7.20 63.3 0.4 
5.0 4.34 7.37 74.4 0.5 
0.5 3.71 6.73 33. 7 0.4 
Acid Violet 5BN 1.0 3.76 6.78 57.4 0.4 2.5 3.72 6.75 60.9 0.5 
5.0 3.74 6.84 “.0 0.4 
0.5 3.50 6.66 50. 7 0.3 
Palatine Fast Blue BN 1.0 3.59 6.69 68.8 0.5 2.5 3.64 6.73 74.5 0.4 



















。 z 5 s 4 
面年 a置 の . 度 (ヲも〉
(BlKayanol Mil1ing Red PG 
染料温度:1 % (0. w.f.) 染色温度 :85t! 
浴 比:1 : 40 染色時間 :60分間
図-3 酸の添加量とすず加工絹糸の染着率との関係
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染 料 名 t祖霊率
染 浴 の pH 
脱着率
染色後の
染 色 前 染色 後 重量減少率
Solar Rubine 。% 6.25 6.81 91. 4% 0.4 
extra 40.6 6.25 8.80 96.6 0.6 
Orange n 。 6.66 6.60 99.3 0.5 
中
40.6 6.66 9.08 100.0 0.5 
Acid Violet 58N 
。 6.82 7.01 28.8 0.4 
40.6 6.82 8.79 21. 1 0.6 
性 Alizarine Cyanine 。 6.71 6.88 99. 7 0.3 
Green G 40.6 6.71 8.88 100.0 0.4 
Kayanol Milling 。 7.17 7.06 37.6 0.3 
染 Red PG 40.6 7.17 8.90 45.0 0.5 
Palatine Fast 。 5.46 6.84 50.0 0.5 
Blue BN 40.6 5.46 8.78 87.9 0.3 
浴 。 5.92 6.77 20.4 0.4 Neolan 81ack WA 
40.6 5.92 8.93 37.0 0.4 
Irgalan Red 2 BL 
。 6.61 6.87 29. 7 0.3 
40.6 6.61 8.85 35.9 0.3 
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備厳ナトリウムの官民度('to ) 


























o 10 20 30 ~ 
畿圏Eナトリウムの繊度 l% ) 
(A) Orange n (B) Kayanol Milling Red PG 
一一一一一:未加工絹糸 染料濃度:1 % (o.w.f.) 染色時間:60分間
一:加工絹糸 浴比:1 : 40 染色温度:85'C 
図-5 中性泡の濃度とすず加工絹糸の染着率との関係
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。 10 20 30 
助荷1・.(ro) 
(A) Orange I (B) Alizarine Cyanine Green G 
一一一一一:硫厳アンモニウム 染料濃度 1%(o.w.f.) 
ー一一ーー:酢酸アンモニウム 浴 比 1: 40 
一ー --一ー :統敵ナトリウム 染色温度:85'C 
………… :塩化ナトリウム 染色時間:60分間
図-6 すず加工絹糸の染着率におよlます助剤の効果













一一% 6.18 9.68 l∞.0% 0.4% 
硫酸 2 6.32 9.06 100.0 0.2 10 6.16 8.61 99.5 0.4 ナトリ 30 6.10 8.09 99.8 0.3 ウム
E定重量 2 6.94 9.42 100.0 0.2 
アンモ 10 6.56 8.88 100.0 0.2 
Orange n ニウム 30 6.32 8.34 99. 7 0.3 
塩化 2 6.98 9.21 99.8 0.3 
ナトリ 10 6.80 8.40 1ω.0 0.2 
ウム 30 6.68 8.04 100.0 0.3 
酢酸 2 6.98 9.25 100.0 0.2 
アンモ 10 7.02 8.88 100.0 0.2 
ニウム 30 7.04 8.38 100.0 0.2 
一一% 6.10 9.42 100.0% 0.3% 
硫酸 2 6.20 9.11 1∞.0 0.3 
ナトリ 10 6.14 8.50 100.0 0.4 
ウム 30 6.12 7.97 100.0 0.4 
硫 画担 2 6.90 9.36 99.6 0.3 
Alizarine Cyanine アンモ 10 6.83 8.87 1∞.0 0.3 ニウム 30 6.62 8.36 99.7 0.3 
Green G 
塩化 2 6.85 9.26 1∞.0 0.2 
ナト リ 10 6.71 8.72 1∞.0 0.3 
ウム 30 6.65 7.78 100.0 0.3 
酢酸 2 7.14 9.45 100.0 0.2 
アンモ 10 7.08 8.87 100.0 0.2 





Alizarine Cyanine Green GおよびAcidFast R-









れるが，一般に硫酸 (解離恒数:1. 75XI0-2) の酸効
粟が最も大き しりん酸 (解離恒数 :7.52 XI0-S) • 
ぎ厳(解離値数:1. 77XI0-') .酢重量 (解雌恒数 :1.
75XI0-5) および事Lo:(解緩慢数:1.38XI0-')など






























-3 0 1 2 3xI0 .の.Il (園。 I) 








(2) Acid Fast Red 38 
科 糸 :83.2%1瞥盆加l工絹糸
染. 科 1%(o.w.f.) 





























































15 ro 4o 60 
染色持制 t分}
一一一一一:未加工絹糸 …………:加工絹糸(40.6%)
(A)中性染浴 :rOrange l) (8)酸性染浴(Orangen) 
染料濃度 :1 % (0. w.f.)浴 比:1 : 40 染料濠度 :1 %(o.w.f.)浴 比:1 : 40 
守兵::20%(Mf)純温度 :85'C 酢 酸:2 %(o.w.f.)染色温度:85'C 
ルー-・ド・・ー-・一一・-一--・





































15 so 必 60
染色時 間(分}
一一一一一:来加工絹糸 ………… 加工絹糸(40.6%)

















寄4 名 般の種類 般のJ農度
染色 Jl~
1 % 





ぎ 酸 3 
Green G 5 
Ii~ !I量 3 
5 
I 
































































7.00 99.6% 7.1% 
4.10 57.2 9.0 
2.58 25.4 10. 7 
7.39 1∞.0 4.3 
6.54 99.3 5.1 
5.66 99.8 5.1 
7.54 ー100.0 6.1 
5.16 99.1 7.4 
4.28 81. 1 7.9 
7.78 100.0 3.8 
6.10 100.0 4.3 
5.34 99.0 5.9 
8.49 100.0 4.0 
6.90 100.0 4.0 
6.06 100.0 5.1 
9.36 100.0% 0.6 
7.08 70.4% 7.7% 
3.97 19.2 9.5 
2.40 l.6 1l. 6 
7.35 100.0 4.0 
6.47 90. 5 4.0 
5.70 60.2 4.2 
7.40 88. 7 6.8 
5.08 27.0 7.6 
4.32 6.2 8.9 
7.63 1∞.0 3.2 
6.01 98. 7 4.4 
5.14 69. 2 5.7 
8.17 100.0 3.0 
6.83 99.0 4.0 
5.93 86. 7 4.9 
9.46 1∞.0 0.5 
にともなって染着E容が低下するが， Kayanol Milling 

















































(B)酸性染浴 (Orange I) 
染料濃度 1%(o.w.f.)浴 比 1: 40 









(A)中性染浴 (Orange I) 
染料濃度:1 % (0. w.f.)浴 比 1: 40 
硫酸ナ : 20% (o.w.f.)染色時間 :60分間トリウム
ω 




















































( 14 ) 
図-1
皆川・吉田:絹の染色 - 53ー














































酢酸:1 %(o.w.f.)浴比:1 : 40 
図-12 すず加工絹糸(Si I icate-type)のI曽量率と
染者懇との関係
表一7 t皆雪量率(Silicate-type)と染浴のpH，脱者率ならびに繊維重量の減少率との関係;
染 料 tl'l量 E事





。 % 3.71 5.11 72.6% 0.3% 
22.9 3.71 6.64 87.9 1.6 
60. 7 3.71 7.10 99.2 1.8 
Orange n 93. 7 3.71 7.16 99. 7 2.0 
124.2 3.71 7.20 99.4 2.3 
163.9 3.71 7.22 99.8 2.9 
197.0 3.71 7.25 99.8 3.2 
O. 3.91 5.29 16.9 0.9 
22.0 3.91 6.71 22.1 1.5 
60. 7 3.91 7.16 56.2 1.7 
Kayanol Milling Red PG 93. 7 3.91 7.10 61. 2 2.0 
124.2 3.91 7.24 74.8 2.5 
163.9 3.91 7.27 12.9 2.6 
197.0 3.91 7.33 74.8 2.9 

















。 20 岨 ω80 1∞ 淘.& ('lI> >. 
一一一一一:Orange U 
:ーKayanol Miling Red PG 
染料濠度 :1 % (0. w.f.)浴 比:1 : 40 
硫酸ナ
トリウム :10% (0. w.f.) 捻色混度 :85'C 








































染 浴 の pH 
I見着 E事
染色 後の
料 名 増量 率
染 色前 染色後 重量減少率
o % 3.69 5.10 72.6% 0.3% 
32.8 3.69 5.39 99.6 2.3 
Orange U 60.6 3.69 5.68 100.0 3.0 
92.2 3.69 6.30 99.7 3. 7 
O. 3.90 5.27 16.3 0.9 
Kayanol Mil1ing Red PG 32.8 3.90 5.68 18. 7 1.2 
60.6 3.90 5.94 22.5 1.8 
92.2 3.90 6.37 30.8 2.6 









































( :/ーピ y グ ~I ) 加岨関白 l∞
マルセルセッ ク ン (A) 
ラウリル7'"ヨ-'"債.

















部組曲 80 1∞ 
に二コ:Orange n 
Wß~ : Kayanol Milling Red PG 
料 糸:62.7%加工絹糸




浴比 1: 40 
染色温度:85"C 染色時間:60分間
図-14 すず加工絹糸のけい酸塩の付着翠と染着率との 図ー15 すず加工絹糸のソーピング剤と染着率との関係
関係
表-9 けい酸塩の付着率と染浴のpH，脱着率ならび繊維重量の減少率との関係
けい厳塩の 染 ‘冷 の pH 染色後の
染 事ヰ 名 脱着率
付着率 染色前 染色後 重量減少率
0.3% 3.68 5.89 99.6% 1.4% 
6. 7 3.68 6.49 99.5 1.8 
Orange 1 18. 7 3.68 6.68 99. 1 2.0 
36.7 3.68 7.01 99. 7 2. 7 
41.6 3.68 7.17 100.0 2.8 
。 3.91 6.08 13. 7 0.9 
6.3 3.91 6.68 37.0 1.5 
Kayanol Milling Red PG 18. 7 3.91 6.90 57.9 2.2 
36. 7 3.91 7.10 59.4 2.8 
41. 6 3.91 7.16 61. 3 3. 1 
























































(C) . .‘ (fo) 
酎 ・0 舶.. I冊。島叫 開 1曲
( 7 ε ~ . ) 
-圏巴 "'P "' ~"'l' (:/
..l:，，~ . v"'7 t :/ 
.，/.s，/ -，..守ミ y
φ""/・"'7ミョ，
‘. %.1/ー '"すミ "
‘/~.，...ヲミ"
i ~ プ a ピル 7 1 :tI' 
ノル~，.プ少"7f;;
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。プ 少 '・ l' l :;' 
。 曲岨個師 1冊@ 面岨冊崎 1曲。 盟岨曲担 2抽
(A) :Acid Fast Red 3B (B) : Alizarine Cyanine Green G (C): Platine Fast Blue BN 
料 糸 :64.3%加工絹糸 アミン類:10 %(o.w.f.) 
染料濃度 :1 %(o:w.f.) 染色温度:85'C 
硫酸ナ :10 %(o:w.f.) 染色時間:60分間トリウム
酢酸 1 % (0. w.f.) 浴比:1 : 40 
図-16 7ミン類の添加によるすず加工絹糸の染着率







































L..とりわけOrangeI. Metanil Yellow. Alizarine 
Cyanine Green Gなど無添加区の場合に染着の少ない
染料では比蜘句多くの硫首長ヒドロキシルアミンを必要とす
るが.Acid Fast Red3B.Irgalan Red 2BL.Kayanol 















コー : Me也niJYellow 。: Orange I 
• : Acid Fast Red 3B 
① : Coomassie Brill. Blue G 
② : Kayanol Milling Red PG 
@ : Alizarine Cyanine Green G 
@ : Acid Violet 5BN 。:Palatine Fast Blue BN 
() : lrgalan Red 2BL 
料 糸:64.3%加工絹糸





















つぎに染色特性の異なるAcidFast Red 3B.Aliz‘ 
arine Cyanine Green GおよびlrgalanRed 2BLの
表-10 磁厳ヒドロキシアミンの添加量と染浴のpH.脱箸率ならびに繊維重量の減少率との関係
染
硫ド 酸 ヒ 染 浴 の pH 染色後 の
料 名 ロキ 脱着率
シルアミン 染色前 染色後 重量減少率
。% 3.95 7.36 1∞.0% 3.6 
1 3.89 7.27 100.0 3.5 
Metanil Yellow 2 3.82 7.12 99. 7 3. 7 
5 3.67 6.25 97.8 3.2 
10 3.36 5.74 96.9 3.5 
。 3.76 7.01 100.0 3. 7 
1 3.77 7.03 100.0 3.5 
Orange I 2 3.53 6.98 100.0 3.5 
5 3.35 6.20 100.0 3.8 
10 3.16 5.63 99.2 3.6 
。 3.80 7.11 79.0 3.9 
1 3.76 7.02 77.3 3.8 
Acid Fast Red 3B 2 3.67 6.87 73. 7 3.5 
5 3.39 6.11 54.0 3.7 
10 3.17 5.71 50.4 3.2 
。 3.77 7.20 46.3 3.3 
1 3.70 7.06 46.4 3.6 
Coomassie Brill Blue G 2 3.65 6.89 45.0 3. 5 
5 3.21 6.66 34.6 3.4 
10 3.06 5.94 0.8 3.3 
。 3.88 7.26 66.4 3.2 
Kayanol Milling 1 3.82 7.11 65.2 3.8 
2 3.77 6.88 63.3 3.4 
Red PG 5 3.55 6.39 46.2 3.4 
10 3.34 5.90 25.0 3.4 
。 3.88 7.18 1∞.0 3.6 
Alizarine Cyanine 1 3.78 7.09 99.5 3.0 
2 3.64 7.02 99.3 3.5 
Green G 5 3.52 6.37 92.6 3.5 
10 3.45 6.04 87.0 3.0 
。 3.78 7.06 69.6 3.9 
1 3.62 7.04 67.7 3.6 
Acid Violet 5BN 2 3.50 6.94 66.8 3.6 
5 3.41 6.53 54.2 3.2 
10 3.33 6.10 44.6 3.5 
。 3.94 7.18 87.9 3.4 
1 3.78 7.05 86.8 3.6 
Palatine Fast Blue BN 2 3.54 6.91 86.3 3. 7 
5 3.30 6.44 83. 1 3.4 
10 3.29 6.01 79. 7 3.4 
。 3.75 7.ω 31. 4 3.3 
1 3.70 6.99 30.0 3.5 
Irgalan Red 2BL 2 3.58 6.94 28.8 3.4 
5 3.39 6.47 12.9 3.6 
10 3.25 6.18 2.3 3.4 
( 20 ) 
皆11・吉田:絹の染色 - 59-
(B) : Alizarine Cyanine Green G (C) : lrgalan Red 2BL 
染料相!l Ii: 1 %(o.w.f.) 
硫酸ナトリウム:10% (0. w.f.) 
酢酸:1 %(o.w.f.) 
炉与ド?キ;:附(o.w.f.)



























。 15 30 45 60 
9陸色時間{分}
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Red P G. Alizarine Cyanine Green Gおよび









o 20 岨 ωeo 100 0 釦崎 ωeo 1∞ 
書量色温度 l'C) 換色温度('C) 
(A) Alizarine Cyanine Green G (B) Acid Fast Red 3B 
一一一一一:無添加区 染料漫度:1 % (0. w.f.) 
一:硫酸ヒドロキシルアミン添加区 硫酸ナトリウム:10% (0. w.f.) 
料 糸 :63.5%加工絹糸 酢 酸 :1 % (0. w.f.) 
硫酸ヒ ドロキシ : 10% (0. w.f.) ルアミ
浴比:1 : 40 
染色時間:60分間
国一19 硫酸ヒドロキシルアミン存在下における染色時間とすず加工絹糸の染者率との関係




















泊 自量 ヨl (ヲ10) 憎 竃 . (~) 
(A) Urange s (B) Kavt.Dol Milling Red PG 
一一無添加区 染料温度:1 %(o.w.f.)浴 比:1 : 40 
… :硫酸ヒドロキシルアミン添加区 硫酸ナトリウム:10%(o.w.f.)染色温度:s'C
(10%) 酢 敵:1 %(o.w.f.)染色時間:60分間
ー竃般ヒドロキシル
一勧ー:彼自量ヒドロキシルアミン添加区(30%) ア ミ ン:10%(o.w.f.) or 30%(o.w.f.) 
図-20 アミン類添加におけるすず加工絹糸のI骨量傘と染着率との関係
。 1∞ 
















( B ) 
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? 、 ??? 、
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増 量 ヨ巨(~ ) 
200 
(A) Alizarine Cyanine Green G (B) Palatine Fast Blue BN 
染色条件は図-20と同じ
国一21 7ミン類添加におけるすず加工絹糸のt骨量E率と染着率との関係









ine Fast Blue BNではOrangesならびにAlizarine
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20 40 6ゆ 80 1∞ o 20 40ω80 ，. . 率(ヲb) 増量率(%)
(A) Orange I (B) Kayanol Milling Red PG 
一一一一一:無添加区 染量濃度 :1 %(0.札 f.)
… :硫酸ヒドロキシルアミン添加区 醐ナトリウム:10%(0.w.f.) ~戸5 ドァ::22f )
染色温度:85'C染色時間:60分間 酢 酸:1 %(o.w.f.)浴 比:1 : 40 
硫酸ヒドロキシルアミン存在下におけるすず加工絹糸(Phosphate-type)の噌量率と染着率との関係
1∞ 。












10 20 鈎 ω
げい圃E湿の付着II('1o) 
(A) Orange I 
糸:32.8%加工絹糸(Phosphate-type) 染色条件Ij:図-22と同じ
iUをヒドロキシルアミン存在下におけるすず加工絹糸のけい酸塩付着率と染着率との関係
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In the dyeing of tin weighted silk fibers with acid dyes，the percentage of adsorption was generally 
considerably low in comparison with untreated si 1主 fibers.This was due to the fact that dyeing 
mainly by hydrogen bonding or nonpolar van der Waals force occurred readily as a result of the tin 
weighting that shifted the pH of the dyeing bath more toward the alkaline side of the isoelectric po・
int of fibroin. AIso it was due to the fact that the crystalline parts of fibroin were filled with t-
in providing less space for the dyes， and that the surface of the fibers were coated with tin salts， a-
nd also， that the specific electric resiststance had been lowered from 10"ohms to 108-109 ohms. 
1) In neutral dyeing bath adsorption of dyes by tin weighted silk fibers were larger thanthat inan a-
cid dyeing bath， but the addition of neutral salts made the dyes prone to aggregate and as a result 
the surface electric charge of the fibers were reduced. Thus， ions of the dyes were easily incorpora-
ted， resulting in surface dyeing with increased desorption percentage of dyes. 
2) Addition of salts， such as， sodium sulfate， ammonium sulfate， sodium chloride or ammonium acetate 
to a dyeing bath accelerated decrease in the surface electric charge of tin weighted silk fibers，r-
esulting in remarkable dyeing promoting effect. Addition of acids， such as， sulfuric acid， formic ac泊
。racetic acid also produced a significant dyeing promoting effect， but the effect was variable dep-
ending upon the structure of the dyestuff used. Besides， these acids were apt to cause more discon-
nection of tin from tin weighted silk fibers， resulting in decrease i n the weighting percentage. 
3) In general，tin weighted silk fibers required a longer time to reach equilibrium than unw'eighted 
silk fibers. This was especially observed when the weighted fibers were dyed in an acid bath using 
poor leve))ing dyes. 
4) When good levelling dyes were employed， the percentage of adsorption decreased as the tempera-
ture of treatment increased. However， when poor levelling dyes were used， the percentage of adsor-
ption increased with increase in the temperature of dyeing. Adsorption of dyes by the fibers reac-
hed the highest level at a temperature around 60'C and further increase of temperature reduced ad-
sorption of the dyes. 
5) The percentage of adsorption was markedly reduced with increase in the weighting percentageof 
tin weighted silk fibers (of the phosphate type and the silicate type) as well as with increase in t-
he weighting percentage of silicates. 
6) In general，adsorption of dyes in tin weighted silk fibers soaped withanion activators were lower 
than that in those fibers soaped with nonion activators. 
7) The effect of amines on the percentage of adsorption greatly varied depending upon the weighting 
percentage of tin weighted silk fibers and also upon the structure of dyes. It was observed that d-
ibutylamine， hydroxylamine sulfate and hydroxylamine hydrochloride produced a good effect in incre-
asing the dyeing affinity of tin weighted silk fibers， especially， ofthose fibers resistant to dyeing. 
8) With increase in the concentration of hydroxyl高minesuflate added to the dyeing bath its dyei ng 
accelerating efCect on tin weighted si lk fiders were enhanced and desorption of the dyes were decreased. 
9) In the dyeing of tin weighted silk fibers， the addition of hydroxylamine sulfate to the dyeing bath 
tended to increase the rapidity of dyeing reaction and， generally， the largest adsorption of the dyes 
were attained at a temperature around 60'C. 
10) The percentage of adsorption was greatly reduced with increase in the tin weighting percentage 
and the weighting percentage of silicates， however the addi tion of hydroxylamine sulfate， by comparati-
vely reduci ng the shift of pH values of the dyeing bath，formed a new active point of dyeing aft inity， thus 
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